SUMMARY Histological and ultrastructural studies have been undertaken on a perineal rhabdomyosarcoma from a newborn child. The spontaneous tumour has the typical feature of mesenchymoma. The recurrent tumour, however, displays some rhabdopoietic characteristics.
Human rhabdomyosarcoma is considered to be a relatively rare tumour. Investigation of this tumour during the last 15 to 20 years has shown, however, that embryonic and alveolar rhabdomyosarcomas are the two soft tissue tumours seen most frequently in children. In childhood, rhabdomyosarcoma accounts for 12 to 56 % of all soft tissue tumours.1'-0 The tumours may appear at any age in childhood, but the majority are seen in infants from 3 to 4 years of age.9 In children aged 10 to 12 years, rhabdomyosarcomas are less common, but they occur more frequently in adolescents 15 to 18 years old.3 5 Rhabdomyosarcomas are exceptional in the newborn. The high incidence of this tumour in these reported series reflects the greater confidence with whkch the diagnosis can now be made. This is to a great extent the result of electron microscopy.
Normal myoblasts grown in vitro display mobility and contract. This is not so with rhabdomyoblasts grown in culture;"1 although one of the most typical characteristics of the tumour is lack of contractility," little attention has been paid to their contractile proteins. In previous investigations,1415 tumoral myosins isolated from Ni3S2-induced rhabdomyosarcomas in rats and rabbits were analysed and Received for publication 17 July 1979 compared with normal and fetal skeletal myosins. Tumoral myosin was found to be a new isoenzyme with oncofetal character. The present report deals with the study of myosin from a spontaneous human tumour and compares it to myosin from experimentally induced tumours.
Case report
The tumour was seen in a full-term newborn girl weighing 3 kg at birth. She was the first child, and the parents had no genetic abnormalities. A vulvoperineal tumour, 10 cm in diameter, was found at birth. The tumour pushed back the labia majora. In addition, the left tibia showed a focus of osteolysis. The tumour was excised on the fifth day of life. It was hard and vascularised and had a lobulated structure. During surgery the bladder, vagina, and rectum were completely freed irom the tumour which weighed 180 g. The infant died aged 3 months with a local recurrence of the same size as the primary tumour, which was excised immediately after death.
Brasil's fluid and in formaldehyde. The fixed material was embedded in paraffin, and sections 5-8 ,um thick were stained with haematoxylin and eosin, Masson's trichrome, Mallory's phosphotungstic acid haematoxylin, Wilder's reticulin, and Heidenhain's azan. ELECTRON 
MICROSCOPY
The primary tumour was cut into serial sections which were fixed in formalin for 72 hours. Small pieces were then minced into 1 mm cubes and placed in 10% Millonig's buffered formalin. Small tissue portions (about 1 mm3) of the recurrent tumour were fixed for 1 hour in 5 % glutaraldehyde in Millonig's buffer. The samples of both tumours were then postfixed for 1 hour in 2 % Millonig's buffered OS04, dehydrated in a graded series of ethanols, and embedded in styrene-methacrylate as described by Stockem and Komnick.16 Thin sections were cut on a LKB ultratome III and placed on Pioloform F coated copper grids.17 After staining with uranyl acetate and lead citrate, sections were examined with a Philips 300 electron microscope at an accelerating voltage of 80 kV.
MYOSIN PREPARATIONS
Normal adult rabbit muscles as controls were taken from the thigh of healthy animals. For comparative purposes, fetal muscles were taken from 3-month-old human fetuses. Normal, fetal, and tumoral muscles were fragmented in a Waring-Blender homogeniser for 2 minutes at high speed. The myosins were extracted with a modified Hasselbach-Schneider solution at high ionic strength and in the presence of 40 mm K4P207.18 They were then purified by suspension-reprecipitation cycles'9 and by ammonium sulphate fractionation using the 40 to 50% saturated ammonium sulphate fraction.20 All details were described in a previous investigation.'5 Protein concentrations were determined by the biuret method as well as with the molar extinction coefficient E280 = 5 60. The latter values were compared with those obtained by the biuret method and found to be accurate when the A28Onm/A260nm ratio was 1 40 or greater.
Reprecipitated or synthetic filaments were obtained by rapid dilution from 500 mm KCI, 10 mm MgCl2, pH 6-8, to 100 mm KCl, 10 mM MgCI2, pH 6 8, and examined in a Philips 300 electron microscope after negative staining with uranyl acetate.2'
Sodium dodecyl sulphate (SDS)-polyacrylamide gel electrophoresis using Laemmli's22 buffer system and Kerckaert's apparatus23 was performed on 10 to 25 % acrylamide gradient slab gel (15 x 10 x 0-cm).
The conditions for Ca2+ATPase activity measurements were those described previously.15
Results

MORPHOLOGY OF PRIMARY TUMOUR
Histologically, the neoplasm displayed mesenchymatous features. Most of the tumour was composed of undifferentiated spindle-celled elements (Fig. 1) , the character of which could not be determined: possibly fibroblastic cells, tumour cells of smooth muscle origin, transformed Schwann cells, or elongated rhabdomyoblasts. After exhaustive examination of histological sections, different regions were found which indicated a rhabdomyosarcomatous origin. There were areas with an appearance of undifferentiated embryonic rhabdomyosarcoma and others of the botryoid type (Fig. 2) . The low frequency of rhabdomyoblasts was confirmed by electron microscopy, where only few cells with myofibrillar differentiation were found (Fig. 3) . The same histological features occurred in the recurrent tumour but in different proportions. Botryoid areas of embryonic rhabdomyosarcoma were particularly developed at the periphery of the tumour; in the centre, the undifferentiated type, characterized by the presence of long fusiform cells (Masson's myocytes) and large polymorphic cells (Masson's myoblasts) (Fig. 4) The synthetic filaments In classical terminology, reprecipitated myosin filaments are called synthetic filaments.24 The myosins were precipitated by rapid dilution in the absence and in the presence of 10 mm MgCl2. The two myosins formed in the absence of MgC12 were seen to be exclusively short bipolar filaments lFig. Sa, b) such as myosin of normal skeletal muscle of rat and rabbit precipitated under the same conditions.24 The filaments varied in length from 0 3 to 0-6 ,um.
The width was about 15 nm at the bare zone and approximately 50 nm at the extremities. In the presence of MgCl2, however, the tumoral and fetal myosins precipitated essentially as long fusiform filaments with an average width of 25 nm (Fig. 5c,  d) The length of the filaments was quite variable for both myosins. The smallest filaments measured 0-6 ,um, the longest 10 ,tm or greater. The majority of the filaments did not exceed 2 ,tm. There was no possibility of isolating myosin from normal human adult skeletal muscle.
Analytical gel electrophoresis
The tumoral and fetal human myosins were analysed by SDS-gel electrophoresis and compared with rabbit white skeletal muscle myosin.
In the gel of rabbit myosin (Fig. 6a) , myosin heavy chains, M-proteins, C-protein, actin, the three light chains of 25 000, 18 000, and 16 000 daltons, and troponin-T, tropomyosin, and troponin-I as contaminants could be recognised. The human tumoral myosin (Fig. 6b) as well as the human fetal myosin (Fig. 6c) contained only two light chains.
Other proteins, such as fl-actinine and troponin C, could be observed in these gels. The 27 000 daltons protein of human tumoral myosin and the 17 000 daltons protein of human fetal myosin could not be identified.
Futhermore, the gel of tumoral human myosin (Fig. 6b) revealed various proteins, the molecular size of which was found to be between 140 000 and 45000 daltons and between 34000 and 25 000 daltons. These proteins were probably polypeptic fragments of the heavy chains. Indeed, many proteolytic enzymes are known to exist in tumours.
Ca2+ATPase activity
Measurements of the specific Ca2+ATPase activity of the two different human myosins were performed and the results compared with the specific Ca2+ ATPase activity of rabbit white muscle myosin and of rat red muscle myosin. The comparison with rat red muscle myosin seemed to be necessary as human muscle is also a red muscle. Human fetal myosin has a specific activity of Ca2+ATPase somewhat lower than that of rat myosin (Table) . The specific Ca2 ATPase activity of human tumoral myosin was very much decreased. These results are in agreement with the values found for Ca2+ATPase activity of rabbit and rat tumoral myosins.14 15 
Discussion
In the rhabdomyosarcoma examined in this investigation, the essential morphological characteristics that have already been described thus far for chemically induced muscle tumours in rats25-28 and rabbits29 or for spontaneous human rhabdomyosarcomas30 have been observed.
In contrast to the recurrent tumour, myofibrils were extremely rare in the primary tumour, and only a careful examination of many histological sections established its rhabdomyosarcomatous nature. Light microscopy and the ultrastructure of the recurrent tumour confirmed its nature. Nevertheless it is difficult to understand why in the recurrent tumour only one predominant cell type, muscle cells, can be observed.
As described previously in chemically induced rhabdomyosarcomas, irregularly arranged myofibrils with supercontracted sarcomeres were obser- 15 The same synthetic filaments are observed in both myosins precipitated as short bipolar filaments without MgCl2 in the precipitating buffer but as long fusiform filaments when MgCl2 is added. Moreover, analogies are found in the light-chain composition: the two myosins possess two light chains with a molecular size of 25 000 and 18 000 daltons, whereas normal muscle myosin has three light chains. A clear difference is finally observed between the specific activities of Ca2+ATPase of human fetal and tumoral myosins. Thus myosin of human spontaneous rhabdomyosarcomas can be considered as an isoenzyme comparable to the myosins of experimentally induced rhabdomyosarcomas of rat and rabbit.
The experimental model seems to be convenient for further studies in molecular biology on the control of synthesis of tumoral myofibrillar proteins. On a more general level, one can believe that the molecular mechanisms occurring in spontaneous or chemically induced tumoral transformation are comparable.
It is noteworthy that these biochemical results can be obtained in less than three days, and they may be useful for diagnostic purposes, especially in embryonic rhabdomyosarcomas, the diagnosis of which is often rather difficult. In addition, the method may be used to distinguish undifferentiated rhabdomyosarcomas from fibrosarcomas because of the different light chain composition of the myosins of these tumours: rhabdomyosarcoma myosin possesses two light chains of skeletal myosin (25 
